Protein synthesis and morphogenesis are not tightly linked during embryogenesis in Fucus.
Fertilized eggs of the brown alga Fucus have long been used as model organisms for investigating the early events in the establishment of polarity and subsequent embryogenesis since large numbers of zygotes can easily be obtained. We have analyzed protein synthesis in eggs and embryos during the first day of development using two-dimensional gels and found that synthesis of 12 of the 60 most prominent proteins changed either qualitatively or quantitatively. Actin and beta-tubulin were identified by immunoblotting; synthesis of these cytoskeletal proteins was initiated at different times during the first 12 hr of development. Unique, reproducible patterns of protein synthesis observed during development in the light permitted accurate staging of developing embryos. Inhibitors such as cytochalasin and sucrose, however, blocked morphogenesis without affecting protein synthesis, and, conversely, growth in the dark delayed protein synthesis but had very little effect on the timing of morphogenesis. The data are consistent with morphogenesis and protein synthesis being relatively independent during early embryogenesis. Actinomycin D added soon after fertilization had no effect on protein synthesis 1 day later, indicating that the proteins analyzed were encoded by maternal mRNA stored in the egg.